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DEPARTMENT OF THE ARMY

HEADQUARTERS, US ARMY AVIATION AND TROOP COMMAND

4300 GOODFELLOW SOULEVARD, ST. LOUIS, MO 63120-1798
REPLY TO
ATTENTION OF

SATAI-A (200-1a)
MEMORANDUM FOR Commander, U.S. Army Environmental Hygiene
Agency (AEHA), ATTN: HSHB-ME-SG, Mr. Barrett Borry, Aberdeen
Proving Ground, Maryland, 21010-5422

SUBJECT: Preliminary Assessment Screening (PAS) No. 38-26-

K19X-93, St. Louis Army Ammunition Plant (SLAAP), St. Louis
Missouri

1. Reference:
a. PAS No. 38-26-K19K-93, 11-14 January 1993, AEHA.

b. Memorandum, SATAI-A, 15 April 1993, subject as above.

2. Per our phone conversation on 1 June 1993, the comments

per reference 1lb. are acceptable and will become part of the
final PAS.

3. Comments per reference 1b. will be included as part of
the PAS whenever a copy is distributed.

4. If there are any questions please contact Mr. Jim

Kuehnle, DSN 693-2273.
‘Di ectoz%st:tive and

Installation Support Activity




AMCEN-A (SATAI~-A/26 Apr 93) (200-la) 1st End - Cunanan DSN ;?P
284-0324 _
SUBJECT: Request for Army Envirommental Hygiene Agency (AEHA) to
Perform a Site Investigation of the Basement Area, Building NO.
3, St. Louis Army Ammunition Plant (SLAAP) ,

- 11 MAY 1993

CDR, USAMC, 5001 Eisenhower Ave., Alexandria, VA 22333-0001

FOR Commander, U.S. Army Envircnmentai Hygiene Agency, ATTN:
HSHB-ME-SH (Mr. J. Resta), Aberdeen Proving Ground, MD
21010-5422

1. This office endorses the request of the basic memorandum for
AEHA Field Services (Program 37- Hazardous Waste Study, see
enclosed AEHA Form 250). This regquest has been coordinated with

Mr. Resta. Direct coordination with the installation is
permitted.

2. The point of contact for this action is Mr. Pete Cunanan,
AMCEN-A, DSN 284-0324.

3. AMC -~ America’s Arsenal for the Brave.

dob

Encl ANDRES TALTS, P.E.

nec Chief, Environmental Quality Division

~ Office of the Deputy Chief of Staff
for Engineering, Housing,
Environment, and Installation
Logistics

CF:
CDR, ATCOM, ATTN: SATAI-A
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NEADQUARTERS, US ARMY AVIATION AND TROOP COMMAND
4300 GOODFELLOW BOULEVARD, ST. LOUIS, MO 63120-1798
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APR 26 1993

SATAI-A (200-1a)

MEMORANDUM FOR Commander, U.S. Army Materiel Command, ATTN: AMCEN-A, Mr.
Stan Lowe, 5001 Eisenhower Avenue, Alexandria, Virginia 22333-0001

SUBJECT: Request for the Army Environmental Hygiene Agency (AEHA) to Perform

8 Site Investigation of the Basement Area, ‘Building No. 3., St. Louis Army
Ammunition Plant (SLAAP)

1. Reference Preliminary Assessment Screening (PAS), January 11-14, 1993 by
ME TeCUINendation of the PA _3g§;§9 §§hdﬁct furfhef'iﬁbestigationzf

e faAS
‘avea of Building No. 3 SLAAP,

......

~ &

he "basement

2. A request for field services to the AEHA for the basement investigation
is enclosed for your action. It is our understanding from conversations
with AEHA that they have the capability to conduct the investigation. As
stated on the work request, the target completion date for the investigation
is the forth quarter of FY93.

3. The point of contact for this action is Mr. Jim Kuehnle, DSN 693-2273.

Mistrative and Installation
Support Activity
Encl.

CF: HSHB-ME-SH (Mr. John Resta)



1. DESCRIPTION OF THE SERVICE REQUESTED

7. GENSAAL INFORMATION

Program No. 37 Hazardous and Medical Waste

Description Basement Investigation, Building No. 3 St. Louis Army Ammunition Plant
(SLAAP).

A Preliminary Assessment Screening (PAS), Jan 93, recommended investigation of the .
basement of Building No. 3. The investigation will require soil sampling and analysis
The known potential contaminantes are PCB's, asbestos, fuel oils. The building baseme:
'spread footings on soil. There are a few concrete walkways. Clearance is about 5-7 fe
Electric lighting is minimal. The basement area is aproximately 136,800 square feet
(180x760). The structure was built in the 1940's. Building plans are available.

Respiratory protection while spending long periods in basement is recommended.

Organization US_Army Aviation and Troop Command ATCOM, SATAI-A
I'nsta.lla.t‘.on St. Louis Armv Ammunitipn Plant SLAAP .
MACOM US Army Materiel Command AMC
(SubMACOM)
Supporting MEDDAC
Name of POC Mr. Jim Ruehmle, SATAI-A
Phone Number of POC  Comm 314-263-2273 DSN 693-2273
AEEA POC Mr. John Resta, HSHB-ME-SH DSN 584-3651

(-~ 2 S I N I

J. Signature Date
k. Letiter/FONECON Date

R —————————
T ————

3.

MACOM PRIORITIZATION . / :
a.’ Immediate b, High ¢
£. 4093 Preferred Quarter . .
g. MACOM Control Number K9 3/0§ (Optional)

h. Title/Name of MACOM POC Mr. Stan Lowe /Me Rle Cogasis o)
i. Phone Number of POC DSN 284-9386 / 25V -0 22

. Mediuin d. X Low e. Uh‘-'-:

J. Signature 4@’;:,—/3 \% "0r‘u Aews o Date 4;———-”"\./ RE
N v .

ALZA ADMINISTRATION
' AEIA USZ ONLY

Entry Number
Projec: Numter
Category
Quarzer Scheduled —
Field Work Scheduled
Prelim Report Available
Final Repor+ Available
Date Cancelled
Field Work Reschecduled

t~r0a e ANDOP

[ W
.

Reason for Delay/Canceila=ion

AEEA Form 250-3-% (TZST) 1 Mas &1 PREZVIOUS IDITIONS ARE 053¢



DEPART_MENT OF THE ARMY
HEADQUARTERS, US ARMY AVIATION AND TROOP COMMAND

4300 GOODFELLOW BOULEVARD, ST. LOUIS, MO 63120-1798
& REPLY TO
" ATTENTION OF

o | APR 15 1833
'SATAI-A (200-1l1a) -

MEMORANDUM FOR Commander, U.S. Army Environmental Hygiene
Agency, ATTN: HSHB-ME-SG, Mr. Barrett Borry, Aberdeen Proving
Ground, Maryland, 21010-5422

'SUBJECT: Review of Preliminary Assessment Screening No. 38-
26-K19X-93, st. Louis Army Ammunition Plant (SLAAP), St.

Louis Missouri

1. The subject document has been reviewed. The following
comments are provided. |

a. 'vaer. The word "Desoto” should be'deleted. The office
symbol is SATAI-A.

b. Executive Summary 2.b.(2). The statement that " Bldg.
3 cleanup does not fully comply with thg Notice of;V19lat10n
(NOV)" implies that ATCOM is not proactlvely ge@edlatlng the
gsite. This is not the case.. Based on the original
interpretation of the NOV, the original contract called for
cleanup to 8.5 feet. The Environmental Protection Agency
(EPA) in its 9 April letter called for the entire building to
be cleaned. Some areas above 8.5 feet have already been .
cleaned. Presently the contractor is preparing a cost
proposal for other additional buzld;ng.cleanup above 8.5
feet. ATCOM fully intends to comply.WLth all laws and .
regulations. The above comment applies for Page 7, Section
5.c(4)(d), Page 8 (6), and Page 18, Section 7.b.

c. ©Page 1 Seétidn 2.b(6). As mentioned on page 8, parts
of the basement of building 3 may be contaminated, not the
entire basement. S §

d. Page 4 Section 5.b{3). Presently the site.is not
occupied by government people other than contracting
personnel working on the building cleanup.

e. Page 7 Section 5.c(4)(b). The NOV specified clean up
levels for building No. 3. It was the EPA letter of 9 April
92 that further clarified the entire building should be
cleaned before occupancy.

f. Page 8 Section S5.c(5)(b). Former transformer pads

were at various locations in the basement along the north and
south building walls.



g. Page 9 Sectjop 5.c(7)(d). ATCOM would be the action
office to conduct a cost analysis.

h. g 10 Section ;.c(e)(p). The window sills of
building 4 and bu;ld;ng 2 consist of sheet lead.

2. The above comments should be considered for inclusion
into the PAS. The report is much appreciated and once
finalized, action will begin on the recommendations made.
The final PAS is also needed to proceed with pending

GXCESSLng actions. If there are any questions please contact
Mr. Jim Kuehnle, DSN 693-2273.

Z.

irector, Admlnlstratlve and
Installatzon Support Activity



DEPARIMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010-8422

ageLy Y0
ATTENTION OF

EXECUTIVE SUMMARY
PRELIMINARY ASSESSMENT SCREENING NO. 38-26-K19X-93
ST. LOUIS ARMY AMMUNITION PLANT
ST. LOUIS, MISSOURI
11-14 JANUARY 1993

1. PURPOSE. This assessment screening was conducted to
determine whether hazardous substances were stored, released, or
disposed of at the St. Louis Army Ammunition Plant (SLAAP), and
to identify potential.health and environmental liabilities.

2. CONCLUSIONS.

a. The conclusions reached in this report are based on a
comprehensive records review, personnel interviews, and property
inspection. Site conditions have been characterized to the
extent achievable by these means.

some_ of th .~truc:u:eswa:=8LAAPv“.Releases 'of other _
RAZATUOUS Subsctances are also suspected. The key areas of known
;'or suspected hazardous substadce releasé are presented Berow}
(1) Major amounts of polychlorinated biphenyls (PCBs)
have been released into the intermal structure of Bldg 3.

(2) The U.S. Environmental Protection Agency (EPA) has
issued a Notice of Violation (NOV) requiring cleanup of the
internal surfaces of Bldg 3. The ongoing Bldg 3 cleanup does not.
fully comply with that NOV.

(3) Deteriorating asbestos pipeline insulation exists in
Bldg 4A, Bldg 7, and the basements of Bldgs 3, 5, and 6.

(4) Lead based paint is suspected to have been used on
both the exteriors and interiors of the buildings.

(5) The water supply lines may contain enough lead to
cause lead to exceed the National Primary Drinking Water
Regulations action level in the drinking water.

(6) Based primarily on consideration of heavy PCB usage

in Bldg 3, the underlying earthen basement is also potentially
contaminated with PCBs.

(7) The basement area of Bldg S slightly exceeded
recommended radon levels.



EXSUM, Preliminary Assessment Screening No. 38-26-K19X-93,
11-14 Jan 93 '

3. RECOMMENDATIONS.

a. Reassess the proposal of unrestricted future use for
Bldg 3. Because Bldg 3 occupies a large and central portion of
the installation property, the disposition of Bldg 3 could impact
the proposed excess of the entire SLAAP parcel.

b.. Conduct a cost analysis of Bldg 3 decontamination, Bldg 3
destruction and proper disposal, or Bldg 3 restricted access.

d. Coordinate with the EPA the installation’s reassessment
of Bldg 3 disposition. The USAEHA is available to assist the
installation in assessing the disposition of Bldg 3, in any
coordination meetings or negotiations with the EPA, and in
certifying decontaminated areas as clean.

e. Notify the receiving party of all hazardous substance
releases known to have occurred. Take the following actions if
the SLAAP property is to be excessed for unrestricted use.

(1) Implement the appropriate repairs and corrective

actions for all identified areas of deteriorating and friable
asbestos.

(2) Sample water distribution points to determine the
presence of lead.

(3) Notify any prospective recipient of the potential
for the property to contain lead based paint.

(4) Continue to maintain increased radon monitoring in

the basement of Bldg 5 to determine if further mitigation
measures are necessary.
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DEPARTMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
.ABCROE_!N PROVING GROUND_.' MARYLAND 210106422

'Wﬁ&ﬁ&- or

PRELIMINARY ASSESSMENT SCREENING NO. 38-26-K19X-93
ST. LOUIS ARMY AMMUNITION PLANT
ST. LOUIS, MISSOURI
11-14 JANUARY 1993

1. REFERENCES. See Appendix A for a list of references.
2. AUTHORITY. |

a. Memorandum, ATCOM, SATAI-A, 26 October 1992, subject:

Request for Preliminary Assessment Screenlng for the St. Louis
Army Ammunition Plant.

b. AEHA Form 250-R, AMC, 26 October 19392.

c. Memoréndum, USAEHA, HSHB-2ZA, 29 December 92, subject:
USAEHA Schedule of Field Services, FY 93.

3. PURPOSE. This assessment screening was conducted to
determine whether hazardous substances were stored, released, or
disposed of at St. Louis Army Ammunition Plant (SLAAP), and to
1dent1fy potentlal health and environmental liabilities.

4. GENERAL.

a. Personnel Contacted. See Appendix B for a list of
personnel contacted. '

b. Bgckorouﬁd.

(1) The SLAAP is located in the northern portion of the
city of St. Louis, Missouri, southeast of the interchange between
Interstate 70 and Goodfellow Boulevard. The Mississippi River is
located about 3 miles to the east. The property consists of 21
acres, and contains six major buildings and several smaller
structures. The SLAAP area is defined by and enclosed by a
cyclone fence. See the Figure.

(2) The SLAAP is being proposed for excess by the
Aviation and Troop Command (ATCOM). At the time of this report,
no. party had been identified to receive the excessed property.

This PAS is based on the assumption that the property will have
unrestricted future use. :

c. Environmental Setting. The following very briefly
describes the environmental setting of the SLAAP area. This

information is important in understandlng the contamination
potentxal at the SLAAP site.



FIGURE. ST. LOUIS ARMY AMMUNITION
PLANT, ST. LOUIS, MISSOURL.
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Preliminary Assessment Screening No. 38-26-K19X-93, 11-14 Jan 93

(1) Phy51ography/Topography The SLAAP area is located
in the southern portion of the Dissected Till Plains Section of
the Central Lowland Province. The topography of this area
consists of rolling uplands with slopes between 2 to 5 percent at
elzvations up to 550 feet above mean sea level (MSL). The SLAAP
is nearly flat with an elevation of about 120 feet MSL. The
SLAAP is bounded on the north by Interstate 70, on the west by
Goodfellow Boulevard, and on the east by Riverview Boulevard.

The SLAAP area gently slopes to the south.

(2) Geology.

(a) Surficial deposits in the SLAAP area consist of
windblown silts and clays known as loess. The loess was derived
from the Missouri River floodplain during the Pleistocene Age
(2 million years ago). Loess deposits are reported to be about
25 feet deep on the SLAAP property (reference 1l). Soils borings
drilled to investigate underground storage tanks generally
verified silty clays and clays to depths of 20 feet (reference
2). All but about 3 acres of the ground surface area at SLAAP is
covered with asphalt or buildings.

(b) Bedrock in the area consists of flat lying
sedimentary formations, mostly limestone and dolomite. A soil
test boring drilled in 1971 at SLAAP encountered limestone at a
" depth of 65 feet (reference 1). The limestone was identified as
"apparently” the St. Genevieve limestone of the Mississippi Age
(320-360 million years). Approximately 43 feet of clay shales
were encountered overlying the limestone. A generalized
stratigraphic column for the area is presented in Appendix C.

(3) Hydrogeology.

(a). All bedrock units in and around St. Louis are
capable of yielding varying amounts of water to wells (reference
1). Well yields are dependent upon site specific geologic and
well characteristics. Most wells in the St. Louis area
reportedly yield a maximum of SO gallons/mlnute Water yields of

up to 1900 gallons/minute were reported in the thick alluvial
material (reference 1).

(b) The SLAAP purchases its water from the St. Louis
water system. No potable water wells are reported to exist
within 3 miles downgradient of the installation (reference 3).
Ground-water flow direction in the area is reported to be to the
north-northeast, toward the Mississippi River (reference 3).



Preliminary Assessment Screening No. 38-26-K19X-93, 11-14 Jan 93

(4) Climate. The climate of the St. Louis area has been
defined as "humid continental® and is characterized by four
distinct seasons. Summers are warm and extended periods of
et:*emely hot temperatures are rare; temperatures of 390 °F occur
33 to 40 days a year, usually during July and August. Spring and
autumn are generally moderate. Winters are brisk without
extended periods of bitter cold; temperatures of <32 °F occur
less than 25 days per year.. Temperatures below 0 °F rarely
occur. The average mean temperature is 57 °F. The average

annual precipitation is 37 inches and is well distributed through
the year.

5. FINDINGS.

a. Sources of Information. This investigation is based on
observations made during the site visit, interviews with plant
employees, and a review of available site documents. A list of
personnel contacted is included in Appendix B. A list of the
documents consulted is provided in Appendix A. Approximately
3 inches of snow covered the ground during the site visit. This
did not seriously impair the ability to assess the area because
most of the property is paved and all the key areas of concern
were located inside one or more of the structures.

~b. Site Histo;g.

(1) The original St. Louis Ordnance Facility was
constructed in 1941-42 on 276 acres. The orlglnal ordnance plant
was the largest small-arms ammunition plant in the world. The
present SLAAP consists of a 2l-acre remnant that occupied the
northern extremity of the original parcel. The present SLAAP
area was used for small arms manufacture until 1944. In 1944,

this area was converted to 105-millimeter (mm) projectile
production.

(2) After World War II, SLAAP was placed in standby
status. The SLAAP was reactivated twice to support military
operations, from 1951-54, and 1966-69; in both instances to
continue production of 105 mm projectiles. When operations were
finally terminated in December 1969, a total of 23,878,646
projectiles had been produced.

(3) sgn”1?§4 several bulldlngs dt_SLAAP were renovated .
'rov1de additional Department of Def&nse office St space within~
ne cuis areaflf accupancy began 1n February 1985. At "t

: time, Blggs 5, 6, and a portion of Bldg 3 were occupied By ©
|E§§§;§§op e.




Preliminary Assessment Screening No. 38-26-K19X-93, 11-14 Jan 93

(4) In 1989, the Army determined that SLAAP was no
longer required to support its ammunition mission. All
industrial equipment was removed. On 1 October 1990, complete-
ownership and operational control was transferred to the U.S.
Army Aviation Systems, now ATCOM, from the U.S. Army Armament,
Munitions and Chemical Command (AMCCOM). Maintenance and
surveillance of SLAAP has been conducted by Plant Facilities and
Engineering, Inc., (PFE) since 1972. PFE is a subcontractor to
Donovan Construction Company of Minneapolis, Minnesota.

c. Major Site Features. A detailed description of the major
site features at SLAAP and any potential sources of hazardous
substance storage, release, or disposal are presented below.

(1) Bldg 1, The Billet Cutting Building or "Nick and
Break" Building.

(a) Bldg 1 consists of single story steel framework and
roof truss building with corrugated asbestos siding. The
building size is 141'10" x 61°'0" (reference 4). The floor is
reinforced concrete. Long steel billets or bars were cut into
prescribed lengths using a nick and break method. Hydraulic
systems were employed in the break operation. The steel billets
were stored in concrete and H-beam racks east and west of the
ends of the building. Spray and quench operations were also

performed in this building. All solid wastes and some liquid
‘wastes were removed by a local contractor (reference 1). Wash-

down type liquid wastes were pumped directly into the sewage
system. .

(b) Bldg 1 was empty except for some miscellaneous
equipment storage. All machinery has been removed. The billet
storage racks have been removed and are now parking lots. The
only potential source of contamination remaining at Bldg 1 is the
corrugated asbestos siding. ffThe Gily potential-hazardous -,
SubSEAnce Ideritiried-at-Bldg 1 was the corrugated dsPestog.

X . e -asbéstos siding was® reported to be not friable
eference 6).

(2) Bldg 2, The Forge Building.

(a) Bldg 2 is located in the northern corner of SLAAP.
Bldg 2 consists of steel framework and roof trusses with
corrugated asbestos siding and roof. The building size is

30273 X 241'10-3%3“.4re£erencg_@X. The floor is reinforced

concrete. 4. contained 10 rotary gas- and oil-fired‘furnaceg;
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The cut steel blllets from the "Nick

-------

(b) Bldg 2 was empty except for some miscellaneous
storage. The rotary forges have been removed. Several hundred
flllng cablnets metal shelvxng, and a few forkllﬁtsuwere stored

sfns*

e 2 r'T The asbestos siding was reported to
be not friable (referenCe

).
(3) Bldg 3, The Machining Building.

(a) Bldg 3 is the largest structure at SLAAP. This
building consists of a two-story steel frame and roof beams on
reinforced concrete walls and piers with spread footings.
Portions of the walls also consist of solid brick masonry, and in
portions of the north, south, and east sides, corrugated
asbestos. The floors are reinforced concrete with three types of
surfaces; asphaltic tile, wood block, and cement. A basement

underlies the building. The building size is 830’ 3-1/4" x 200’
11" (reference 4).

(b) Bldg 3 was initially used for small arms
manufacturlng from 1941 until 1944. 1944 it was converted to

=hini rojectiles. E@RNFOUIINEFrCtdined
-l:‘jathe operat;oné?”ﬁ?ﬂfﬁﬁllc’press~-- donveysrsy aly»
_,”ﬂ,_ﬁ____ihngﬁE@E;EﬁgﬁzﬁiéuaaﬁffiﬁiEh;gg_of "metal;
ating processes;.and stripping and metal
: - 3 @s-—Cutting -oil used in the machining ©
'prqcess contalned polychlor:nated biphenyls (PCBs). Steam lines
E’were insulated with asbestos.

(4) PCB Contamination - Bldg 3. The PCBs were

discovered in a portion of Bldg 3 by the General Services
Administration (GSA) on 3 April 1990.

(a) The PCBs were initially discovered in the fl.ooring.
The flooring consisted of reinforced concrete with a laysr of
wooden blocks cemented to the concrete by a mastic or tar-like
material. The area tested had been designated for tempcrary
Veterans Administration (VA) file storage. The wood blocks were
removed and the underlying floor was scarified. This pcrtion of
the building, however, has never been certified as clean.
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(b) More widespread sampling and testing was conducted
by Missouri Department of Natural Resources (DNR) on 3 January
1991. Results from that testing showed that the walls and floors
of both building stories were contaminated. On the basis of
T..232 results, the Federal Environmental Protection Agency (EPA)
issued a Notice of Violation (NOV) dated 20 February 1991
(reference 8). The NOV required evidence of the removal and
proper disposal of all contaminated mastic and wood from both
floors, removal and proper disposal of all contaminated plastic
and fiberboard from the file storage area, decontamination of all
non-porous surfaces to less than 10 micrograms/100 cm?, and
decontamination of all porous surfaces to less than 10 parts per
million. The NOV also specified that the cleanup be complete
before building occupancy takes place.

(c) The installation initiated a contract to remove the
wood block, clean the floors, and clean the walls to a height of
8.5 feet. The contract for $1.6 million was awarded in September
1991. This cleanup was ongoing while the site visit occurred.

An additional $200,000 worth of modifications to the initial
contracts had been awarded. More modifications were expected.

8anup cohtract-does not” ECMpPly with>
NOV.7 The EPA confirmed this in a letter datéd
reference 12). That letter stated "Please be aware
that all areas of the building which may have been contaminated
with PCBs, including those areas above 8 eight feet, 6 inches,
must be sampled. If pre-cleanup sampling indicates contamination
greater than 10ug 100cm;udecontam1nat1on will be required." £
Pily -did the contract not include.all.the ipgexr building
Surfices, buf someé sample results from areas that have.baed"?
gieaned had not met the required EPR standards.

(e) Compliance with the terms of the NOV will be
difficult. The ceiling height is about 15 feet. The ceiling
area includes a maze of girders, electrical conduits, light
fixtures, fans, and duct work, all with individual surfaces.

FE Riag BAGARRGL Area. " THE"BIY 3 basement area”
1§§§§§3T3éd a number of potential contamlnatlon areas.

(a) Plpellnes ‘Eﬂi@ilnes were insulated with asbestos.
The insulation was in poor cordition. This is discussed in more
detail in paragraph 5c(18).
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Lo Dy i A transformer vault was located
in the basefent g CI ¥ side of Bldg 3. The vault
consisted of a small room with a concrete floor approximately

2.’ % 50’ in size. The transformers were no longer present. The
t.znsformers most likely contained PCBs and any transformer oil

spillage may have left some residual PCB contamination.

BRI E Y BRgYe>pMetal cuttings from the
machining process were colfecPed? centrifuged, and deposited via
a bucket elevator to a railroad car outside the building. The
bucket elevatcr assembly was generally referred to as the "chip
chute. Exact details of the structure are no longer available.
A review of plans and photographs suggests that hoppers were
located on the first and second floors. These hoppers conveyed
the chips via some form of conveyor system to railroad cars
outside the building. The external structure apparently extended
over two sets of railroad tracks along the north side of Bldg 3.
The "chip chute" was located along the northern wall of Bldg 3
near the center of the building. All that remains of the "chip
chute" structure is an empty internal shaft inside Bldg 3. A
picture in the Survey and Inventory from 1945 (reference 4) shows
a stained and wet area entitled "Condition of Basement, Building
No. #3 - North Side - Due to Waste Water From Chip Conveyor."
This picture and caption are another indication of the

possibility of soil contamination in the basement around the base
of the shaft.

PrROit -Contamination in the Basement,/ The
e ting oils in the overhead structure suggésts
the possibility that oil may have also contaminated portions of
the basement. 0il seepage could have occurred through expansion
joints in the floor, around the transformer pads, and in the

vicinity of the. "chip chute® shaft. Possible random dumping may
have also occurred. '

, B1d . Summary of Known and Potential Sources. of .’
once AT Ion Bldg 3 has corrugated asbestos siding. The :
asbe§tos Siding was reported to be not friable (reference 6).

Bldg 3 has known PCB contamination spread throughout the inner
surfaces of the building. The EPA has issued an NOV to clean
these surfaces. The SLAAP has not completely complied with that
NOV. Pipelines in the basement were insulated with deteriorating
asbestos. Potential sources of contamination included possible
PCB contamination in the transformer vault area, metals and oil
contamination in the "chip chute" area, and p0551ble PCB and oil
contamination throughout the basement area.
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(7) Bldg 3, Options. Bldg 3 occupies the central
portion of the parcel. The disposition of Bldg 3 will affect the
disposition of the entire parcel. The proposed decontamination
o ,-dg 3 for unrestricted future use should be reassessed.
€ -reral options should be considered.

] "and decontamination of all of
the surfaces inside the Bldg 3 area. Any portions of the
basement area that are most likely to contain PCB contamination
would also need to be identified and sampled. Depending on the
levels of PCBs detected, any PCB contaminated areas in the
basement may also need to be cleaned up. The other environmental
areas of concern i.e., asbestos plpellne insulation, suspected
lead based paint, and possible lead in the water would also need
to be mitigated.

H)  The second option would be to -raze'Bldg 3 and -
Toperly dispose of the debris.. The friable asbestos material
Id also have to be properly disposed of. This opticn may
allow the installation to avoid prolonged and expensive cleanup
of the interior surfaces of Bldg 3.
ion would be to limit future ~use. and

Sith restricred-iceeds, the EPA mgﬂ:’
‘St eingent. ateanipy Btandards™¥ Under the provisions
of 40 Part 761.120(a) (1) (reference 13), the EPA has
discretionary authority to determine cleanup standards for PCB
spills that occurred prior to 1987. The EPA could be requested

oy v

d opt

to consider the dlfflculty, expense and practicality of attaining

decontamination of the interior surfaces of Bldg 3. The EPA
could be requested to reconsider the necessity of the Bldg 3

cleanup on the basis of restricted access and future use
restrictions.

DS - 1Qn_should conduct a cost analysms to
e _g;mi - st ﬁavorable option, The installation should

’ mmedlatéIy THotify the EPA about the potential for additional PCB
spillage in the basement area and coordinate with the EPA the
installation’s reassessment of Bldg 3 disposition. The USAEHA is
available to assist the installation in assessing the disposition
of Bldg 3, in any coordination, meetings or negotiations with the
EPA, and in certifying decontaminated areas as clean.
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(a) Bldg 4 is located near the eastern corner of SLAAP.

“rhis building consists of steel framework on reinforced concrete
2215 and piers with spread footings;, and some corrugated

asbestos siding and roofing. The floors are reinforced concrete.

The building size is 163’8* x 51'10" (reference 4).

(b) Bldg 4 housed a series of air compressors. The air
compressors have-beea~wemovaed and the building is now empty. Flhe&
o stential-hazardous ﬁq tance identI¥igd ¥t Blag 4 Was the

T T

figated asbestos sidir The asbestos siding was reported to*
i. be not friablé (reference 6).

Ms“‘g _ Heaa'q:arte_;s_ and Office fuﬁdiﬁg: o

(a) Bldg 5 is located near the southern cornmer of SLAAP.
This building is two stories, consisting of steel framework on
reinforced concrete walls and piers with spread footings. The
floors are reinforced concrete. Some corrugated asbestos siding
was used in the walls. A basement underlies the building. The
building size is 237’2" x 41'10" (reference 4).

R ) I ed, as a loading plant” for small arms
&rom 1541 unty

, .un 1944J Small arms ammunition loading machinery
was then removed and the building was converted into an
administrative office building. The building has been recently
renovated. Carpet was placed over the asbestos tile floor
covering, and paneling was placed over glazed brick walls. @gHhe
basement area still- contai ipelines insulated with D& .

-

‘Heteriorating conditTIen" " T T

(c) Bldg 5 has some corrugated asbestos siding. The
asbestos siding was reported to be not friable (reference 6).

Bldg S contains deteriorating asbestos insulation of the pipe-
lines.

RO BIaE™E, Former-Merallurgical Laboratory.
(a) Bldg 6 is located along the southern boundary of
SLAAP. This building is two stories, consisting of steel
framework on reinforced concrete walls and piers with spread
footings. Some corrugated asbestos siding was used in the walls.
The floors are reinforced concrete. A basement underlies the
building. The building size is 237'6" x 41’ 10" (reference 4).

; (b) Bldg 6 was used as a small arms primer insert
building from 1941 until 1944. Small arms primer inserting
machinery was removed and the building was converted into office

10
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(c) Bldg 6 has some corrugated asbestos siding. . The

asbestos sldlng was reported to be not friable (reference 6).

" Bldg 6 contains deterloratlng asbestos insulation of the pipe-
lines. _

o ranc. o - e - ———
A P < WL . ot T o

ﬂll) | B'_dg_ﬂs__A_I,MLylem Genetatimgg

(a) The Bldg 9 area is located east of Bldg 3 near the
southern-most corner of SLAAP. The Bldg 9 area consisted of two
small one-story buildings and two concrete sludge pits. 'This
area was used for the production of acetylene gas. The gas
production occurred in Bldg 9, which was 32’8 1/2 * x 33'6" in.
size (reference 4). Carbide was stored in Bldg 9A, which was
42' x 48’ in size (reference. 4_. The acetylene was produced by
adding water to the carblde BALIIE - - "08€
ENEEY _ - - de;~ ‘*ufc-”imﬁ&einforcéd"
e e“p 'ts’lvé‘tvé“én* the WO bﬁﬁaﬁii's’.i The pits were
approxlmately 9 feet deep and 12'0" x 13’4" in size.

Ay

(b) All structures were removed and converted into a

parking lot in 1978. No hazardous substances have been
identified at this site.

derground Storage Tanks (USTs) .

T (a) At the time of the site visit, W'i'ﬁédﬂfvﬁiéf’
..-USTs and a sludge.p1t~} The sludge pit was beINg considered as armr

UST.” Four of the USTS and the sludge pit were located along the
east end of Bldg 3. One UST was 1ocated along the west side of

Bldg 2. The five tanks were constzyct
,. pit_was constructed of concrete. 23 ; _.=1OS are believed,
; to have been 1nstalled in 194 Ta 105 was installed in 1967
‘apparently to replace the or1g1nal tank installed in 1945. The
tanks were last used in 1969. Three of the USTs east of Bldg 3
were used. -to-store.quench 0il, which was a non-PCB #6 Bunker oil..
_8ludge pit wag used to collect the quench oil and settle any
€ before reugse? Two of the tanks, (Tank 101 west of Bldg 2
“*and Tank 105 east of Bldg 3) were used to store gasollne

381+~ The.sludge ..

11
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(b) A detailed study of the USTs using a series of soils

borings and soils samples was completed in February 1992
(reference 2). A summary description of the tanks and tank

z n:-nts is presented in Table 1. A summary of borlngs and soil
- -2 results is presented in Table 2. Soil contamination was
a-z:cted in the soils surrounding the tanks. The USTs and sludge
pit were belng removed as this report was being prepared. Any
contamination discovered during tank removal was to be remediated
in accordance with requirements of the State of Missouri. The
installation anticipated receiving an approved closure report for
the USTs from the State of Missouri after the tank and
contaminated soil removal had been completed. pproved,’
tosure "of tHe UST. T __att‘aiued‘ Zardousy -

stances showld E

3 N AL The Tank Farm Area was
located along the eastern side of Bldg 2. This site consisted of

nine aboveground tanks, ranging in size from 16,000 gallons to
19,000 gallons. The tanks were enclosed by earthen berms on the
north, east, and west, and a slope on the south. The dimensions
of the bermed area was 196 x 130’. The tanks were used to store
fuel for the furnaces.in-Bldg.2. The exact type of fuel was not
identified. Ehe: -;3nxg=!g£5“g§§g§ptled and removed in 1986. ..
The tanks were glven to the State of Missouri, réldcated, and '
used to store asphalt. The former-—tank.farm area has been. .

regraded and paved over. dous substances were zdentlfled -
“‘Et thig yIge.

e R embla

(14) Pesticides. Pest control at SLAAP has been
maintained by an off-post contractor. Pesticide usage has
consisted of pigeon control, rodent control, and insect control.
There has been no reported storage of pesticides, herbicides, or
insecticides at SLAAP (references 1 and 5), or any indication
that pesticide storage ever occurred.

(15) m.: Lead-based paint is suspected to have
been used on both the interiors and exteriors of buildings at
SLAAP. Interior surfaces were frequently observed to have
chipped or flaking paint. If the property is excessed for
unrestricted use, regulations concerning lead-based paint in
residential structures may apply. Those regulations are detailed
in 24 CFR 35 (reference 9). The regulations require that

"purchasers and tenants of HUD-associated housing constructed
prior to 1978 shall be notified:

(a) That the property was constructed prior to 1978;

(b) That the property may contain lead-based paint;

12
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[EV]

---TANK---

Quench # 87

Quench § 17

Quench § 13

Bludge Pit

Gasoline § 108

Oasoline § 101

------- CONTENTg--~~v===
DESCRIPTION nglgal
100 8 Full 14,100
water w/oil

& sludgo

100 \ Full 15,220
wator, no oil

& sludge

100 % Full 15,338
wator w/oll

on top & aludge

16.5 % Full 17,000

wator w/oll

on top & sludge in the
aludgo chamber.Water

& no oil or eludge

on ovorflow aide

100 ¢ Full 6,000
water w/oll
on top & sludge
Eapty (Filled 11,549
with eand on
6-1-59)

Legsnds

TABLE 1

TANK CONTENTS ANALYSIS AND OBSERVATIONS

------------- ===LIQUID-~~-ewemcceccnmnan

DESCRIPTION QryY,qal ECH,ppn

ca. 998 Water ca. 1),93%9 boL

ca. 1% 011 ca. 141

ca. 99.9\ VWater ca. 15,20% oL

ca. <0.)1% 011 ca. 15

ca. 90\ Water ca. 15,028 BDL

ca. 2%\ 0il ca. Jo?

ca. 95\ Water ca. 3,077 BbL

ca. 5% 011 ca. 60

> 99.9\ Water ca. 6,000 BoL
BDL

> 99,98 Water ca. 200

ca.
BDL
BTL
HA

N33

Approximately

Bolow Detectlion Limits
Balow Taxic Levels
Not Applicable

Not Sufficient Sapple for snalysis

-—- aLUDGE
DESCRIPTION Y, ppa NS, e
Murky, Ploating, < 0.14 nas '
no solide {
(
¢
(
Hurky, Floating, < 0.07 uss (
no solids :
'
u
Murky, Floating, < 0.2% nas ,
no solids F
Murky, Floating, < 0.64 uss ¢
no sollde '
]
<
H
[ 2
1
clsax, no solids < 0.01 nas %
y
L
-
»75% full of black, < 40 yd* L -
coal-like fines 7
[
e
C
o7
e}
(V¢
(V%
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PAGE 77 OF 200
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TABLE 2
SLAAP - UST INVESTIGATION
SOIL SAMPLE ANALYSIS AND OBSERVATIONS
e TANK---- ---BOREYOLE-=~ ====--cecec=a DESCRIPTION-=-===ceaom=q VOA (LAB PN (LAB TN (FIELD), TOX METALS, TEX, (1AR
Ho. Depth  __ TEXTURE COLOR , 2240), ppn 418.1), ppm —.bpa JICLP), prq £079), g1y
Tl I N
Quench Tanks B-1 20° silty clay gray-black w&m BDL 11 < ).3 BOL NA
[
Sludge Pit- p-2 13 silty clay gray-black {‘EIE pDL ’I‘n < 1.0 BOL WA
B-) 17°  sflty cley gray-black m BOL Eﬂi <1.0 BDL A
{Water devoloped to 4’} UG :
B-4¢ 13 silty clay gray-black | @m BOL F‘l’ ' < 1.0 BDL A
p-3 13 clay gray none BOL lﬁ' < 2.0 BOL "
{Water developed to 4°')
B-6 20° clay gray none BDL 17 < 2.0 ° BDL NA
B-7 1)* clay gray-green none aoL 40 < 1.0 DDL L]
p-0 13 clay w/organic gray-green ; '_’lll’m BDL ’U‘ < 3.0 BDL NA
Gasoline Tank B-9 7 sandy clay gray-green ' '.':‘l(a' NA fﬂ < 5.0 BDL L
4108 A ol
8-10 13¢ d '~'mm NA 72 < 300 0L BOL
aah gray :' B __!'
Gesoline Tank B-11 a0’ stiff clay brown none NA 1) < 1.0 BDL [ 113
? 101 ’
B-12 20° stiff clay brown none NA 15 < 1.0 BDL BDbL
Legend: 'BDL - Below Detection Limits

BTEX - Bonzene/Toluene/Ethylbenzene/Xylens

NA - Not Applicable

TCLP ~ Toxicity Characteristic Leaching Procedure

TOX - Toxlo

TPU - Total Petroleum Nydrocarbons

VOA - Volatile Oxganics Scan
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(¢) Of the hazards of lead-based paint;

(d) Of the symptoms and treatment of lead-based paint
= iszning; and

"~ (e) Of the precautlons to be taken to avoid lead-based
poisoning (including maintenance and removal techniques for
eliminating such hazards). Any future prospective property
users should be notified about the lead-based_paint.

1615 Lead. in: Dot At T Potable water is purchased
from the St. Louls water system - -lstrlbutlon points at SLAAP
have never been sampled £6r lead. Water supply lines at SLAAP
were installed at a time when lead solder was commonly used.
There is a potential for lead levels in drinking water at SLAAP
to exceed the National Primary Drinking Water Regulations (NPDWR)
action level of 0.015 mg/L. Water distribution points should be
sampled to determine the presence of lead. Guidance for sampling

procedures can be obtained from the EPA’'s Lead and Copper Rule
‘Guidance Manual (:eference 10).

(17) Wastewater, Landfills and On-site Refuse Disposal.
Industrial and sanitary wastewater at SLAAP was discharged into
the St. 'Louis municipal sewer system. All trash, waste, and
refuse was collected and hauled away by a contractor. There are
‘no waste burial sites identified at SLAAP (reference 1).

Ry R ;'- .;»1,1«1-,_!!__,!:_ i ;~7._"‘- e hv-ag”" M-
luct . . (reference 6) The ..:asn.]ttam
' urveytéiewSummarized below: -

o e AT

(a) Corrugated asbestos (transite) siding was used in
Bldgs 1, 2, 3, 4, 5, and 6, bldg crossovers, and the western
guard shack. This material was reported to be not friable.

Extensive measures or actions were not recommended for this
material.

(b) Stock items con31st1ng of packlng and gasket
material were reported in Building 4. These items were
recommended to be bagged and properly dlsposed of.

(c) Thermal system 1nsu1atlon (TSI) was found on
abandoned pipelines in Bldg 4A (annéex), Bldg 7, and the basement
of Bldgs 3, 5, and 6. This material was found to be in poor
condition and considered friable. Repairs were recommended.

_ (d) The floor tile and mastic in Bldgs 3, 5, and 6 were
found to contain non-friable asbestos. Extensive measures and
actions were not recommended.

15
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. (e) The adhesive for paneling in Bldg 6 was found to
contain non-friable asbestos. Extensive measures and actions
weare not recommended. '

(£) Friable, asbestos contalnlng building material was
. corted on a 1" hot water line in a pipe chase of Bldg 5-2.
This pipe chase was recommended for isolation or removal. All
pipe chases in Bldgs 3, 5, and 6 were reported as suspect and
needing inspection. ' -

: (19) Radon. A radon survey was completed in the
basements of Bldgs 3, 5, and 6 from December 1991 through June
1991 (reference 7). AR 200-1 f(reference 11) requires that .
mitigation be taken 'if the annual average radon concentration in
a structure exceeds 4 picoCuries per liter (pCi/L) of air. Five
years is allowed to accomplish this mitigation. Bldgs 3 and 6
did not ‘exceed this concentration. The basement area of Bldg 5
had an overall concentration average of 5.29 pCi/L of air.
Access to all basement areas was restricted and increased
monitoring was placed in - Bldg 5. If increased monitoring shows
that the radon annual average is greater than 4 pCl/L then
mitigation measures will be required in Bldg 5.

d. '6851b1g Sourggs of - Agjacent Contamination. Residential
areas adjoin SLAAP to the northwest and southeast. Interstate 70

lies along SLAAP's northeastern boundary. A residential area is
situated directly across Interstate 70 from SLAAP. The area
along SLAAP'S southwestern border was formerly part of the
original St. Louis Ordnance Facility. This area is now a llght
industrial area consisting malnly of warehouses. Based on
cbservations of present ad301n1ng property usage, no sources of

‘adjacent off site contamlnatlon could be identified that might

adversely 1mpact SLAAP..

6. SUMMARY. A summary of the major site features at SLAAP and
any associated hazardous .substance or potential hazardous

substance is pressnted_ln_Table 3.

v. _,_,.aaiim g iﬁ51{:.ffﬁgééiaoug_ﬂuhstance hav
ECQINAER ¥4thin. .some . ql gjb%g;nzga,,at Releases of
‘.other hazardous substances are SO0 suspecte e key areas- of

known or suspected hazardous substance release are presented
below.

a. Major amounts of PCBs have been released into the
internal struczure of Bldg 3.

16
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TABLE 3. SUMMARY OF MAJOR SITE FEATURES AT SLAAP AND KNOWN OR
POTENTIAL HAZARDOUS SUBSTANCES

T

Bidg 1
Nick and Break Building

Bldg 2
‘The Forge Building

Bldg 3
The Machining Building

Bldg 3
Basement

Bldg 4
The Compressor Building

Bldg 5

Bldg 6
Former Metallurgical
Laboratory

KNOWN OR POTENTIAL HAZARDOUS SUBSTANCE

Non-£friable corrugated asbestos
Non-friable corrugated asbestos

Non-friable corrugated asbestos
Non-friable asbestos in the floor
tile and mastic

PCB contamination of inner surfaces
and pending EPA NOV for cleanup

Deteriorating asbestos insulation
of pipelines

Transformer vault area - possible
PCB contamination

Chip Chute shaft area - possible
metals and PCB contamination
Possible random PCB contamination
in earthen basement floor

Non-friable corrugated asbestos

Non-friable corrugated asbestos
Non-friable asbestos in the floor
tile and mastic

Headquarters and Office
Detericorating asbestos insulation
of pipelines

Minor radon contamination in
basement

Non-friable corrugated asbestos
Non-friable asbestos in the floor
tile and mastic

Deteriorating asbestos insulation
of pipelines
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SUMMARY OF MAJOR SITE FEATURES AT SLAAP AND KNOWN OR

TABLE 3.
POTENTIAL HAZARDOUS SUBSTANCES (continued)
s _ KNOWN OR_POTENTIAL HAZARDOUS SUBSTANCE

Blay 9 Area
Former Acetylene
Generation Area

Underground Storage
Tanks

Bldg 8, Former
Tank Farm Area

Pesticide Storage

Interiors and exteriors
of building walls

Water supply lines

Landfills and On-site
Refuse Disposal

Bldg 4 - Stock items

Pipeline insulation in
Bldg 4A (annex), Bldg 7,
Basement - Bldgs 3,5,6

Bldg 5-2 - Pipe chase
Bldgs 3,5,6 - possible
pipechases

Possible Sources of
Adjacent Contamiration

None, site vacated

Closure in progress, State
approval imminent pending
satisfactory completion

None, site vacated
Tank Farm Area

None

Possible lead based paint

Possible lead contamination

None, no on-site disposal

Friable asbestos

Friable asbestos
Friable asbestos

None

b. The EPA has issued an NOV requiring PCB cleanup of the

internal surfaces of Bldg 3.
fully comply with that NOV.

The ongoing Bldg 3 cleanup does not

c. Deteriorzting asbestos pipeline insulation exists in Bidg
4A, Bldg 7, and the basements of Bldgs 3, 5, and 6.

i8
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d. Lead-based paint is suspected to have been used on both
the exteriors and interiors of the buildings.

The water supply lines may contain encugh lead to cause
:Z o exceed the NPDWR action level in the drinking water.

f. Based primarily on consideration of heavy PCB usage in

Bldg 3, the underlylng earthen basement is also potentially
contamlnated with PCBs.

g. The basement area of Bldg 5 slightly exceeded recommended
radon levels.

8. RECOMMENDATIONS.

a. Reassess the proposal of unrestricted future use for
Bldg 3. Because Bldg 3 occupies a large and central portion of
the installation property, the disposition of Bldg 3 could impact
the proposed excess of the entire SLAAP parcel.

b. Conduct a cost analysis of Bldg 3 decontamination, Bldg 3
-destruction and proper disposal, or Bldg 3 restricted access.

¢. Immediately notify the EPA about the potential for
additional PCB contamination in the basement area of Bldg 3.

d. Coordinate with the EPA the installation’s reassessment
of Bldg 3 dlsp051tlon The USAEHA is available to assist the
installation in asse551ng the dlSpOSltlon of Bldg 3, in any
coordination, meetings or negotiations with the EPA, and in
certifying decontaminated areas as clean.

e. Notify the receiving part of all hazardous substance
releases known to have occurred. Take the following actions if
the SLAAP property is to be excessed for unrestricted use.

(1) Implement the appropriate repairs and corrective

actions for all identified areas of deteriorating and friable
asbestos.

(2) Sample water distribution points to determine the
presence of lead.

(3) Notify any prospective recipient of the potential
for the property to contain lead based paint.

13
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(4) Continue to maintain increased radon monitoring in
the basement of Bldg 5 to determine if further mltzgatlon

m‘asures are necessary.

BARRETT E. BORRY P.E.

Geohydrologist
Waste Disposal Engineering Division

APPROVED:

JOHN W. BAUER, P.G.
Program Manager

Ground Water and Solid Waste

20
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APPENDIX A
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Army Ammunition Plant St. Louis, MO, prepared for USATHAMA, July
1987.

4. Survey and Inventory of Class A Property, Chevrolet Shell
Division General Motors Corporation, (St. Louis Ordnance Plant),
St. Louis, Missouri, prepared by the U.S. Army Corps of
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APPENDIX B
PERSONNEL CONTACTED
(In alphabetical order)

1. Mr. Jerry Doud, Facilities Contracting Office Representative,
Engineering and Housing DlVlSlOn, Administrative and Installation
Support ‘Activity (AISA), ATCOM.

2. Ms. Verohique Hauschild, Environmental Scientist, Waste
Disposal Engineering Division (WDED) USAEHA.

3. Mr. Jim ‘Kuehnle, Environmental Englneer, Env;ronmental
Compllance Division, AISA, ATCOM.

4. Mr Paul Kohlberg, Fac111t1es Engineer, PF&E Inc.

5. Mr Henry Moglia, Chlef Env1ronmental Compliance DlVlSlon,'
AISA, ATCOM. :

6. Mr. John Patterson, PCB Cleanup Coordlnator, Englneerlng and
Housing Division, AISA, ATCOM.

7. Mr. John Resta, Program Manager, Hazardous and Medical Waste
Management, WDED, USAEHA. :

8. Mr. T. Michael White, Environmental Scientist, WDED, USAEHA.
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APPENDIX C

GENERALIZED STRATIGRAPHIC COLUMN
FOR ST. LOUIS, ST. CHARLES, AND JEFFERSON COUNTIES

Source: Reference 1
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COMERALIZED STRATIGRAPWIC COLUWR FOR ST, LIS,

ST, QMRLES, AND JEFFLESON COUNTILS, MISSOURI
- ot [Thicaaass]  Domieset Veter-paaring
-1 gy trowe | fyevaytes | Creyp Metersll __ LitSgleqy _Sherscrer
nolocens ANiwviamise [ 2] Seng, gravel, and | Seme wells yiei€ mnre thsn
clay. 7.570 /mta, :
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